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Claims 

1. This invention involves a kind of gene chip carrier for 
disease diagnosis. The characteristic of the carrier is that 
there are multiple evenly distributed spotting pools in the 
spotting zone. Each spotting pool is lmm-3mm long, lmm-3mm wide, 
and 1mm- 3mm deep. 

2 . According to the gene chip carrier as described in Item 1 
of the Claims, the said gene chip carrier consists of two parts. 
The first part is a non-spotting zone undergone frosting 
treatment, while the second part is a spotting zone. In addition 

(1) The said non- spotting zone may be located on one side or 
two sides of the chip with the total width of 10-25mm; 

(2) The said spotting zone consists of multiple evenly 
distributed spotting pool. 

3 . According to the gene chip carrier as described in Item 1 
and Item 2 of the Claims, the material of the said gene chip 
carrier can be glass, plastic, or ceramic. 

4 . According to the gene chip carrier as described in Item 1 
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and Item 2 of the Claims, each response cell and the response 
surface parallel to the carrier surface are undergone special 
treatment . The response surface has amino or mercapto that can 
form electron pair bond with DNA. 

5. According to the gene chip carrier as described in Item 1 
and Item 2 of the Claims, the gene chip on each response cell 
surface consists of two parts. The first part is detection and 
monitoring system while the second part is disease diagnosis 
system. 

6. According to the gene chip carrier as described in Item 1 
and Item 2 of the Claims, the carrier can be used for multi- 
person, multi-disease diagnosis. 
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Zi 1 

Instructions 

A Kind of Gene Chip Carrier for Multi-person Diagnosis 

This invention concerns a kind of gene chips in the field 
of gene technology. Specifically, the invention concerns a kind 
of gene chip carrier for multi-person, multi -disease diagnosis. 

Gene chip is a cutting-edge biological technology developed 
since 1990s. With this technology, a great number of target gene 
segments are arranged orderly and intensively (the spacing 
between points is usually less than 500Tdm) on carriers such as 
glass and silicon. Such a carrier is called gene chip. As far as 
the manufacturing method is concerned, gene chips can be 
classified into two categories : in situ synthesis method 
(DNAchip) and micro array method (DNA microarray) . The DNAchip 
method was invented by Fodor et al . from Affymetrix Inc. Fodor et 
al . applied optical etching technique commonly seen in 
semiconductor industry in the DNA synthesis chemistry, and used 
single nucleotide or other biological macromolecules as the 
substrate to synthesize in situ oligonucleotide on a glass 
crystal plate. In each synthesis cycle, specific amount of 

1 Numbers in the margin indicate pagination in the foreign text. 
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nucleotide is bonded onto the plate. The process continues until 
the set oligonucleotide length is reached. Each oligonucleotide 
segment represents a special gene that exists on a specific 
position of the DNA chip. The DNA microarray method was first 
invented by P. Brown et al . from Stanford University. With this 
method, cDNA obtained with PCR method is directly arranged 
through needling or spraying on the media such as glass plate to 
make gene chips . 

Fluorescent detection and computer software can be applied 
on gene chips for data comparison and analysis, thus achieving 
the purpose of analyzing biological information fast, 
effectively, and in large volume. 

The concept of gene chip can be traced back to southern 
blot hybridization, which is to form a complementary chain by way 
of basic group pairing system. Afterwards, the northern blot 
hybridization technique and point hybridization technique were 
developed. In all of the three techniques, the nucleic acid 
spotting was fixed on the filter film. Since the spotting can 
easily disperse, the spotting density on unit area is limited, 
making it impossible to conduct large-scale, high volume DNA 
hybridization. In the meantime, the large filter film area 
requires more probes, which lowers the detection sensitivity. In 
order to enhance the spotting density and detection sensitivity 
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while reducing the amount of probes, the gene chip technique 
featuring glass and silicon materials as the carrier was 
gradually developed. 

The U.S. Affymetrix Inc. led the research in this area in 
late 1980s and early 1990s (Fodor, S.P.A. et al . ) (1991) Science 
251, 767-773) . In 1992, the company employed semiconductor 
photographing plate technique to have synthesized in situ an 
oligopolynucleotide segment on a glass plate of about lcm2 area, 
giving birth to the world's first gene chip (Southern, E., 
Maskos, U. & Elder, R. (1992) Genomics 13, 1008-1017). In the 
same time, the probe fluorescent mark technique, the laser co- 
focal scanning (U.S. Patent 5981965) technique and computer 
analysis (U.S. Patent 5974164) technique were also developed 
accordingly. In 1995, the first (microarray) gene chip with glass 
as the carrier was developed at Stanford University in the U.S.A. 
(Schena, M. et al . (1995) Science 270 (20): 467-480), symbolizing 
that the gene chip technology has stepped in extensive research 
and application period. 

The in situ synthesized oligopolynucleotide chip has the 
advantages of high intensity and ability to synthesize 
oligopolynucleotide of any sequences, which is suitable for DNA 
sequence detection and SNP analysis. The weakness, however, is 



that the length of the synthesized polyoligonucleotide is 
limited, leading to poor gene specificity and high rate of 
synthesis errors as the length increases. This kind of chip is 
much less desirable than cDNA chip in the research on gene 
expression spectrum is concerned. In the cDNA chip, micro 
quantity cDNA segments are intensively arranged in a matrix form 
and then solidified, thus forming a microarray (DeRisi J, et al . 
(1997) Science 278, 680-686) . Although the gene spotting density 
of the cDNA chip is not as high as that of in situ synthesized 
oligopolynucleotide chip, it is much higher than that of 
traditional carriers such as mixed fiber filter film or nylon 
film. In fact, the density of cDNA chip can reach 40,000 genes 
per carrier glass plate. The most remarkable advantage of cDNA 
chip is that its target gene detection specificity is very good, 
which makes the expression spectrum research result very 
reliable. Today, many national laboratories and major 
pharmaceutical companies have endorsed this kind of chips 
(Baldwin D. et al . (1999) Curr. Opin. Plant Biol, 2 (2): 96-103). 

Gene chips was first developed for the high-volume and 
large-scale research on gene functions. However, with the 
maturity of gene chip technology, people discovered, with 
pleasant surprise, that gene chip has a unique application 
prospect and huge commercial market in the aspect of contagious 



disease and hereditary disease diagnosis. For example, in an 
infectious pathogen diagnosis chip, the characteristic gene 
segment (target gene) to be tested is fixed on a glass plate. The 
DNA or RNA extracted from the blood serum of a patient is 
augmented, marked with fluorescent light, and undergone 
hybridization with the chip. The hybridization signal is scanned 
by a scanner and then analyzed by computer to determine the 
negative or positive outcome. The diagnosis chip is superior to 
other detection measures in that: 

(1) The detection spotting can be segments of various kinds 
of pathogenic genes, thus enhancing the detection efficiency; 

(2) The organism immunity reaction becomes unnecessary, 
offering early diagnosis and small consumption of spotting to be 
detected; 

(3) The diagnosis chip technique is a molecular diagnosis 
method combining DNA hybridization technique and fluorescent 
marking technique, featuring extremely high sensitivity, 
specificity, and reliability; 

(4) Diagnosis chip features high automation extent that is 
favorable for extensive popularization. 

In the field of disease diagnosis, some single disease gene 
diagnosis chips have been made available in the market. For 
example, Affymetrix Inc. has made use of gene chips in the 

8 



research on virus of AIDS (HIV) and has put commercial GeneChip 
HIV PRT diagnosis chip on market for early diagnosis of AIDS. 

However, the application of chip technology on disease 
diagnosis is still in the starting stage due to the following 
reasons : 

(1) Gene chip technique is a brand new technique that has 
very high demand on qualified personnel, technology, and capital 
investment. Today, only few research institutes and high 
technology companies have a comprehensive appreciation of this 
technology. 

a 

(2) If one chip is only capable of conducting single-person 
diagnosis on one or several potential diseases, then the cost for 
chip detection will be high and the detection efficiency will be 
low. Consequently, the advantages of gene chips on high-volume 
and large-scale detection will not be fully utilized. For this 
reason, many domestic and foreign institutions are dedicated to 
the research and development of mult i -person gene chip carriers 
in order to make full use of technical features and advantages of 
gene chips for practical applications of clinic diagnosis. 

The purpose of this invention is to provide a kind of gene 
chip carriers for multi-person diagnosis. Multiple independent 
response cells exist on one chip with each response cell serving 



as an independent response cell that includes detection and 
monitoring system and disease diagnosis system. Each independent 
response cell can be used to conduct single person detection and 
reflects the health status of the individual. As such, one chip 
is able to provide diagnosis to the health status of multiple 
persons at the same time. 

The concept of the invention is as follows: 

(1) In this invention, multiple independent response cells 
exist on one gene chip. Each independent response cell 
constitutes a single-person health status detection system and 
can be used to check the health status of one individual. One 
chip is able to provide diagnosis to the health status of 
multiple persons at the same time; 

(2) In order to form independent response cell and avoid 
cross contamination, concave independent response cells are 
designed on the gene chip carrier surface. 

The invention is realized in the following ways: 

In order for the diagnosis chip to meet the multi-disease, 

mult i -person diagnosis requirement, we conduct the following 

design to the gene chip carrier: 

The said gene chip carrier material can be glass, plastic, 

or ceramic. The gene chip carrier surface consists of two parts: 

the non-spotting zone and the spotting zone. 
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(1) One gene chip has one to two non- spotting zones. If 
there is one non-spotting zone, then the spotting zone is located 
on one side of the chip with the width of 10~25mm, If there are 
two non-spotting zones, then the non-spotting zones are located 
on both sides of the chip with the width of 5-10mm each. The 
surfaces of the non-spotting zones are undergone frosted 
treatment. The non-spotting zone is used for operation contact 
during chip detection. 

(2) The other part of the chip is spotting zone, in 
which there are a number of spotting pools forming independent 
response cells. Each spotting pool is lmm~6mm long, lmm~8mm wide, 
and lmm~3mm deep. Concave square and rectangular response cells 
are formed on the carrier surface. The actual area of each 
response cell has something to do with the spotting number. The 
response cells are evenly distributed in the non-spotting zone. 
Each response cell and the response surface parallel to the 
carrier surface are undergone special treatment . The response 
surface has amino or mercapto that can form electron pair bond 
with DNA. The surface treatment technique is a known technique. 

Zi 

(3) The gene chip in each response cell consists of two 
parts. The first part is a detection and monitoring system, while 
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the second part is a disease diagnosis system. 

The detection and monitoring system is comprised of at 
least four control elements, which are respectively: 

1. Spotting solution, which is a negative control element 
(1) . If no hybridization signal is detected, it shows that the 
spotting solution is normal. If hybridization signal is detected, 
it shows that the spotting solution is contaminated; 

2. Plant gene a, which is a negative control element (2). 
If no hybridization signal is detected, it shows that the 
spotting solution is normal. If hybridization signal is detected, 
it shows that the system is contaminated ,- 

If hybridization signal shows up in either case of 1 or 2, 
the chip cannot be further used. 

3. Plant gene b, which is a positive control element (1). 
While extracting blood RNA, the RNA of the plant gene is added 
proportionally to the blood serum sample to be tested, and is 
undergone reverse transcript with the flow of experiment. If 
hybridization signal is detected in the sample after 
hybridization, it means that the system is normal. If no 
hybridization signal is detected, it shows that the RNA 
extraction process is problematic or the reverse transcript is 
abnormal ; 

4. Plant gene c, which is a positive control element (2). 
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During the process of PCR augmentation and mixing of fluorescent 
base substance, the DNA of the plant gene is added proportionally 
to the product of reverse transcript in order to detect the 
mixing efficiency of the fluorescent base substance. If 
hybridization signal is detected in the sample after 
hybridization, it means that the system is normal. If no 
hybridization signal is detected, it shows that the marking 
effect is less desirable. 

The said spotting solution is a buffer solution containing 
ion polymers. The spotting solution named Micro-Spotting Solution 
made by the U.S. Telechem Corporation can be used. 

The gene sequence of the said plant gene a is shown in the 
following plant gene a — Sequence a: 

Plant a — Sequence a: 

Arabidopsis thaliana (Ni Nan Qi) SUPERMAN (sup) gene 

AATTGCCAACAGGATCATGATTATCTTCTAGGGTTTTCATGGCCACCAAGATCCTACACT 

TGCAGCTTCTGCAAMGGGAATTCAGATCGGCTCAAGCACTTGGT05CCACATGAATGT 

TCACAGAAGAGACAGAGCAAGACTCAGAnACAACAGTCTCCATCATCATCTTCAACACC: 

TTCTCCTCCH'TACCCTAA^CCCTMTTACTCTTACTCAACCATGGCAAACTCTCCTCCT 
CCTCATCAITCTCCTCTM 

AGGGCAGGTTTGATCCGTTCCTTGAGCCCCAAGTCAAAACATACACCAGAAAACGCT'TGT 
AAGACTAAGAMTCATCTCrTTTAGTGGAGGCTGGAGAGGCTACAAGGTTCACCAGTAAA 

GA TGCTTGCAAGATCCTGAGG A ATGA TG A AATC ATC AGCTTGG AGCTTG AG A TTGGTTTG 

attaacgaatcagagcaagatctggatctagaactccgtttgggtttc;gcttaattagat 

GGTAATAACTTTATCCATAAAGGATTCG — AAGTTCACAATTCTAGAAGATATGATGCTT 
CTCTAAGGTTAATTAGTTTCATCX^ATATGAAATTCTCTAAGCTl'GCTATTTAGTAGAACG 
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The plant gene a can be obtained by cloning the arabidopsis 
thaliana SUPERMAN (sup) gene, which is a known technique. 

The gene sequence of the said plant gene b is shown in the 
following plant gene b — Sequence b: 

Plant b — Sequence b (the shaded part refers to PCR 
augmentation reference sequence) : 
Rice Usn 5sRNA gene 

TACAGGACCAACCTTATCAAAGAGAGCATCAGAATGGGTTACAATGACATTGGTGANGGCTTCTATG 
CTCATGGCCACCTTTCAGATGCCTTCAAAAGCTACATCCGTACACGTGATTATTGTACCACTTCCAA 

GCATATAGTTGAGATGTGTATGAATGTGATTCT^^^^^^M^H 



The plant gene b can be obtained by cloning the rice Usn 
SsRNA gene, which is a known technique. 

The gene sequence of the said plant gene c is shown in the 
following plant gene c — Sequence c: 

Plant c — Sequence c (the shaded part refers to PCR 
augmentation reference sequence) : 



14 



Rice Usn SsRNA gene 




4CAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTG 



GAICCCCCGGGCXGCAGGAAfTCGA™ 



TTTTTTTACTMGAGTTACTATGCAT 



IGGCCTCAAAreiGACAGATCGn 



AGCAXCATATTTAAAACCAG 




The plant gene c can be obtained by cloning the rice Usn 
SsRNA gene, which is a known technique. 

The disease diagnosis system in each response cell fixes 
the conserved area of several pathogens on the chip as target 
genes, which, coupled with corresponding target gene augmentation 
reference substance and chip diagnosis techniques such as DNA 
hybridization and fluorescent light marking techniques, can be 
used for diagnosis of clinical diseases. The chip diagnosis 
technique is a known technique. Next, we further explain the 
details of the inventions by way of the following example. 
However, the example does not restrict the scope of protection to 
the invention. Technical personnel concerned may fabricate other 
types of multi-person, mult i -disease diagnosis chips based on the 
concept of the invention and the published technical schemes, 
which are also within the range of protection to the invention. 
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Fig. 1 is the diagram of one gene chip carrier for multi- 
person diagnosis based on the invention. 

Fig. 2 is the diagram of another gene chip carrier for 
multi-person diagnosis based on the invention. 

Fig. 3 is the amplified diagram of three kinds of response 
pools based on the invention. 
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1. -fttikffitemmmmfcftmw, £#«^#Ei«£^£^#*ift^# 

tk, ^i^-g^J lmm-3mm, ^jg^j lmm-3mm, MEL%I lmm-3mm, #^/£#?tfeT M ftj&ft 

(1) iff^^^^ERTK^TSit^-fJ^^^J^WffllJ, 10-25mm ; 

(2) ^flfj/S^ErtS^^S^^W^ff^. 

ft&tBm^M&m. m-^^mmn^m, %-mft%mffi®mMf&. 
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mw±, ffiz%mm&K.mmttft)kMtt±B!fr%mj:m, (dnacmp) 

(DNA mircoarray) , J£&^$&&Affymetrix&^ftFodor3£2fcl3l3, 

J fDNA&JtfcJ4*j£ttB±. mi^Sm-^SStanford^^WP.Brown^Hj, ^pcr 
15 it* 

SB^^Wtt^iijfflSUsouthern blot3S?3£&;£, WDNA-DNA£|iQffiil#£ 
Sfi>tt»J7§;/£5#$£o BUgX^Jgftnorthern blot&£jfo/&&£&;£. 

MHaffymetrix^^]^-+tW:^A+¥^M90^IU, *5feJfM7S^ffi 
25 fi<Jfflft(Fodor, S. P. A. et al. (1991) Science 251, 767-773. ) . 1992^, i£ 

iM^71ft#±^—^SS^Jt (Southern, E. , Maskos, U. & Elder, R. (1992) 
Genomics 13, 1008-1017.). IrW, fiSfl-WSSft&iB, *bteftl&&£jt8 (U. S Patent 
5981965) Wit»fl^tr(U.S Patent 5974164) ^&#f&B&2.3Uil. 1995^, &~ 
30 &WSfc837«#ffijgH&# (W&m »HStanford*^M£(Schena, M. ^ 
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(1995)' Science. 270. (20) : 467-480.), &#*fIEl;jj'8^A7rgf 

ft&^SUcDNAStf. C DNAS>tattF«*cDNA>t©«a[*#fK'(*±Sc5g (5^35^1 
S^J^H-fc, &nq^[^g[^(Microarray)(DeRisi, J.# (1997) Science 278, 680-686.) . 

niiiMiite#Miss^ ^&mm&mm)i4-jj^mm. wcdnas 

mm^^.m±mM^nmmsitmZ^ (Baldwin, Dm (1999) CurrOpin Plant Biol 
2 (2) :96-103.)„ 

(2) m3Gm$iw&'&&m, mRmm, &mm^mm^j>, 

(3) ^mz^^Mdm^^m^ytuw^m^^^myjm, 

(4) m^mas, sf^iiirtffl. 

Affymetrix^^BflJffiSEI^^iSlTg^^* (HIV) ftjflfftltf;, 
^fttGeneChip HIV PRT i|r^^_hf|T, mTWtim$l%l$T£W. 

(2) £nm-#SJtR^ifi^A^«J, itHT-^MMort^^^-^ 



%m&m^mttmm, M-^^^wm.. 

(1) -ifciBE^W - iUM'h $n ft-t#^#g, ^ 

^iJ'&^&JtlttWW, M^5~10mm o ^WIKM^^&S, #^#|x 

(2) teft&tiLmfrx&ft&, tiM&ft^^mmM&wm, &&&& 

MBimQTG* &^&&1k%1k&%l lmnf6mm, gSJK^j lmnf8mm, SftS^lmm- 
3mm, ««#«M?^^~FIHlWiE^^#P-fe^r^&J^#7U, #^SiS#L7t^$: 



wmmmmu, mu. ~&^xmmmm^\m%A®mmmwu, mak-w& 

&m&m^mft&f&, m~i$fr%tiftKo 
ftmfaTfcft&imm. 5~iomm. #&&Kmm&m&ftm, 

MM&IMg. *^J^#M^^a^ lnun^mni.SSSJK^ lmm^mm, lmm- 
3mm, £Sc#iM^J$TlH]WlE»^^i;£&#.^, ^MiS#-7C&«I^ 




1. MM&ttM en , m&ttmwMttm^, mmiEn-, m^tez. 

2. ^tt«Ha, %m&xtm (2) , Zt^jsmmm^, a^iEsr, mm 

4. ^*ti»@c, ^fflMM (2) , T^ttMBlDNA^PCRrit*A^«#f 

^/^frtr. ^^n^g ^Micro-Spotting Solution|ft,&#$. 

^i^^^S^SaWSB^WBT^Wttt/Saa Sequence a^f^: 
tl#3S@a Sequence a- 

Arabidopsis thaliana (fttl^) SUPERMAN (sup) gene 
20 AATTGCCAACAGGATCATGATTATCTTCTAGGGTTTTCATGGCCACCAAGATCCTACACT 

TGCAGCTTCTGCAAAAGGGAATTCAGATCGGCTCAAGCACTTGGTGGCCACATGAATGT 
TCACAGAAGAGACAGAGCAAGACTCAGATTACAACAGTCTCCATCATCATCTTCAACACG 
TTCTCCTCCTTACCCTAA-CCCTAATTACTCTTACTCAACCATGGCAAACTCTCCTCCT 
CCTCATCATTCTCCTCTAACCCTATTTCCAACCCTTTCTCCTCCATCCTCACCAAGATAT 
25 AGGGCAGGTTTGATCCGTTCCTTGAGCCCCAAGTCAAAACATACACCAGAAAACGCTTGT 
AAGACTAAGAAATCATCTCTTTTAGTGGAGGCTGGAGAGGCTACAAGGTTCACCAGTAAA 

GATGCTTGCAAGATCCTGAGGAATGATGAAATCATCAGCTTGGAGCTTGAGATTGGTTTG 
ATTAACGAATCAGAGCAAGATCTGGATCTAGAACTCCGTTTGGGTTTCGCTTAATTAGAT 
GGTAATAACTTTATCCATAAAGGATTCG—AAGTTCACAATTCTAGAAGATATGATGCTT 
30 CTCTAAGGTTAATTAGTTTCATCCATATGAAATTCTCTAAGCTTGCTATTTAGTAGAACG 
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^SL^SHaWiiilXd-ftim^ SUPERMAN (sup) genej£|»|#, ik^fifS*. 

mim%n.mmmmmmmmi :: &mummm sequence 

»SHb Sequence b (KjBW^fcJtPCRrJt^ffTIJ) : 
%M Usn 5sRNA gene 

III1K^^^^^^H AGGCGAATTGGGTACCGGGCCC CCCCTCGAGAGCGAGCTCAATGGC 
TACAGGACCAACCTTATCAAAGAGAGCATCAGAATGGGTTACAATGACATTGGTGANGGCTTCTATG 
CTCATGGCCACCTTTCAGATGCCTTCAAAAGCTACATCCGTACACGTGATTATTGTACCACTTCCAA 
GCATATAGTTCAGATGTGTATGAATGTGATTCT|^^^^^g^^^ 
xm^jmmb-pimitM^m Usn 5sRNA gene#j£:&$#, jih^BWS^o 

^f^W^tS»acW«H^iJ$n™Wtt%SHc Sequence cffiifr: 
tt#/*Hc Sequence c (ffl&mft%&PCRTy&\tilftW) : 
7jcf| Usn 5sRNA gene 

^^^^^^HH^ACAAAAGCTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAG'IG 

GATCCCCCGGGCTGCAGGAATTCGATATCAAGCTTATCGATNNCGTCGACCTCGAGTTTTTTTTTTT 
TTTTTTTACTAAGAGTTACTATGCATCACAGTACCAGCTCTAAGCATTTATATTTTAAAAAATAGCT 
TGGCCTCAAATGTGACAGATCGTTCTGTCAAGTCTCTAGATGCTTAAATATCCAGAGCTGTTTACAC 

mm^mc-pIMiiM^M Usn 5sRNA gene;»$*f, jifc^eWfe^o 
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